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* — /V- ) W 5 I- !) 7^tD^A-*y^ J K 3- > „ f F77^tn*^^^ 
V , AsF 6 " % PF S " , ^77 P;V7^*>f-f tV, * ? f - >V ?\ iv 

^/VT-^^u^^/u^^^^^-v.xV?, 7, 8, 8 - f h 7 ->7-y - p- *yy^^ 

*S X Xf B a d> b * 5 m t>* h M f£ iv ^ Jg ^ J * >- t d» jfc 5 % 45 ^ If h ft S „ # |c x iB5 

^■^Bflssws^^flsSry^^AjKy-^-mm^fflv^sig^jctt, l i bf 4 . l i pf 

LiCF a S0 3> LiC„ F, SO, , LiN (CF 3 S0 2 ) 2 , LiN (C 2 
F B so 2 ) , 0 04 UV\ 
[ 0 0 2 4 ] 

zti<bT/v* v&mmiz2mnL±Qtmi,xi>£\,^ 0 # v ^ - * & & & \z m -t z> n m w m 

WC) 45 3^0. 001~5, »*U<(4 0. 005~3. ±*)»*L<tt0. 01~li 

■mMKMit&Vo <D S 45 & -f ^* ^> i: . ifi.^^B#*«KA'«ft:o^^^'£i»t£^{£ 
<*9S?SHft«B4S<£T-r5. 
[ 0 0 2 5 ] 

^:LTffi^^Sii45-C#^,4S, tt^f * yfitttt*W t L t flj ^ t B , * 51 M © 

*IS^©^^«-!^Sr^1S^^LT3g 1 i|^^{*: < bLTfflV^5»-&, f&M tf Pi Z f&M '& ^ % X 

ttj&je t m&fic&nfa-r z, . ^ig*&i:LT(aii$icps^^n-f, w^tf, ? 5? * ^ bb ft « , 



(8) JP 2004-119343 A 2004.4.15 

5 * ft . stt**r«icj:oT5B«r**tt*ainffo*t* 0 t-et>, # « a & as ft , t y 

ft»*Kiot»«t5***ff* t^. w*tfe<D*j5feT?»«-t-S»*fctt. lift co *S 
tt**^7y#tft (c) t#I^Stft#9x-f A'I*#*»^50#jff4LV> l 
[ 0 0 2 6 ] 

*«fflK^k*i:bTI4. t< ^ ^ <^ h > ^ - ^ ^ 1>* K . > ^ n ^ * f * / > - * 
t>f K*©* hy/N , -*^H'^ KS ; l , l - tf * ( t - 7 9- /v- — * * > ) - 3, 3, 

5 - h y /Vv'^ n^^fy, 2, 2-tf* ( t - Zf 3- >V s< — * 3r v- ) n - 

7 <?■ /u - 4 , 4 - tr ( t - ^ <f- )V s< — 3h * ) u — h <7> s< — # > >r $ — a* m ; 

t — -f *f~ tv 4 K n ^° - t t ^ K * y/N^f KB/<-**t>f K, 2 , 5 - *J * ^ ;v 10 

^ 3r V - 2 , 5 - K n '< - * * * 4 K«0^>f Ka/^t^t^ Kg ; i? ~ t - 

/V^-^^t-f h\ t - ^ ^ A* ? * As — * * f" -< K > & ? $ A* '< — * * V 4 K . a 
, a ' - tr J* ( t - ^ f ;W /n' - t - m - ^ y / n e° /W) ^ if V , 2, 5 — 't? ^ ?V 

-2, 5 - tr * ( t - ^ /U — ^^r^>. 2, 5 - v> ^ A" - 2 , 5 - tr ^ ( 

4 K 3? <D T > '< — * *r -9- KS ; t - ^ ^ JV s< — * is T ± T — b ^ <D s< — * * > 

* t & m ft a ** * tf e> tt £ . 

[ 0 0 2 7 ] 

7/ft^«i Ltli, 2, 2' n^H);^ 2, 2' - T V tr ;* (2 

f /Ix^f n - h y ;W) % 2, 2' - T V \f X ( 4 -> h 3r i/ - 2 , 4 - ^ /W^ W 20 

o ~ h y /V ) N 2, 2' - T ;/ tf (2, 4 - ^ ^ /V- U n =. b ]) ;U ) . 1, 1' — T 
✓ tr ^ (iy^ n^^fy - 1 ~^;v^^ h !) , 2 - (^^/^^;UT/) >fyy^u 

^hy/W-. 2 - 7 x ^ ;V T / ~ 4 - ^ h v' - 2 , 4 - f /V - /<U n r: h y ;l/§OT 

y = h y /V ft ^ ft ; 

2, 2' - 7 / t*^ {2-^^/W-N- [1, ( e K n ^ ^ f /V ) - 2 - t K 

n ^ x ^ ;v ] /n t°t>7; K } , 2, 2* - T *S \f X {2-^^/W-N~ [1, 1 - 

If ^ ( t K d ^ ^ f ;V ) n- ^ ] / n h' t V 7 ^ K } . 2 , 2 ' ~ 7 / If 7 [ 2 - * =T 

}V - N - (2-fc Kn^ri/xf ;v) ^nl^t>7; K ] m (O T T ^ Vit^fyi ; 

2, 2' - 7 / (2 - ^ f ^-N-7xx;l/^n lfty7 ^ ZttS, 2, 2 

' - T ✓ tf ^ [N- (4-^an^^^/^) - 2-^^/P^ P nfc <> ^^T^v ? >] n IS % *g 30 

x 2, 2* -7/lf^ [N- ( t Kn^^7x-/H - 2~^^^7 P Dt°ty7^v?y] 

" ® S . 2, 2 ' - 7 [2-^^/W-N- {*7zl~/V*?-;V>) / n fc° t > 7 ^ 

>- ] 2, 2' - T ✓ If ^ [2-^^-/V-N - (2->^a-<^.yW) fi^T 

^ ^ v ] - *g ^ jg , 2, 2' - r y tr ^ (2~y^/w^ p ne e ^vr^v ? >') 2 

, 2' ~ 7 y 7 [N- (2-t: Ko ^Vxf ;V) - 2-^^/P^ P at: 0 ^>T^^>] Zl 

SKI§^)7/7 S ^ > 4b m ft if d« * if e> tt 5 o 

[ 0 0 2 8 ] 

^ffi^l^ia^sri, /Ky x-r/H^fti 0 ongifct^ s^o. 1 - 1 oits, 

»^b<Ji0. 2-7S4^, ±0»*L<tiO. 3 - 5 iiSi5t$)5o 
[ 0 0 2 9 ] 40 

» . m it t if * f V a ft ^ <d & Jg k 4b ; * Bfe <fc * ^ V a ft if o & m * & 4k fe> ; & ® 
» . ISttRSIf&/^^4IKSS ; ^f7y vS, a-U'f^lftft^oBKBft^^T 

y v % m » , ^ r y ^ ^ ^ ^ ^ ^ ^ a ft if <o j§§ jis m & m m ft if » m tf e> ti e . * fc . * 

<k-&»Srttfflr*^o LTtt, xf wy^/^H l^-K ^ T y /V 7 * w 

— h , N , N~m-7x-l/y^vl/^ ^ K, M75/My^7^U-K hy>^a 

— a,? u b y * # yu — ^ ^ tf - /u sjf y ^ ^ ^ ^ ft if & m vf e> tt -5 0 rttb 
*H*»t2iaaia**b*r*)lt5:ittS5 c «•« ft co ± is ■« . 50 
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«ttU^c SB^<oR<o±IB«-fife4>OiB-&IIBfftt. 4# Pfi ^ £ *t ft # , ^T*^^Ltc 
it Ml ft if) SrS^Pfl \cm&-T Z> r <b LV^ *«*«-^nrii#J**SiDi-5»-&W:|«» 

[0 0 3 3 ] 

i^^f B#t»a^^*^f«t ITIi, 4R « , - F & t; 7 ^ ;u A 4^ 4 if ^ f (f ib H 

. £fc^3f£fe, 5g « ffi . JSfil^^^WftiflciSCr, ^^^^i^l^Nr^ffoTt iva 
[ 0 0 3 4 ] 

iSfe li » R 3t s it ft v> ^ , ^^oinix«c — «Wi-«ffl**tTVNSlfttifiE^teS:fflv^*r: t 
* s -e * * o "t" ft to . ^^PJo^^^-Jtsf^r, flffiio^s//^^7^-Klt^^|ja- 

[pj 4e -e 5/ K ^ 21 9 > r ft Sr — 3/ K fflJ - 8K S L fc 7 w ^ ^ ? 4 * \z ii *T r J: 9 N @ 

V^L, /^/KOlt^^felttlVN, ^U/KOfiS (L) i:^^ (D) t<Dtt\$^ m 
tl 0/1^30/1, /^/HSli, if 5 0-1 2 Ot, K I g li , if 6 0- 

1 3 0 > y >f ^ 12, 7 0 - 1 3 0 tTR^tl^ o 

[ 0 0 3 5 ] 

JTWfi6»LT#e,il5il»^ lft«)!|ft7-f z^ff* fl, If 1 0-5 0„m. $f^L< 
in *)6o ^y-K7>f/UA(Df$li, »f20 — 150^m, »^L< 
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«:3 0~10 0Mm-Cfc^o i¥-£&&8t\zm^^Mm<D&fe&^XtfZ>}s*:tvi>ih9^ iS» 
[ 0 0 3 6 ] 

m k m 5 r t » -c # a o 

#1 x. 12 , y^-?A, * i) 'JA, tMn^cT/i-A^IIlll!!, ffi $& - 46 ft « , ^ 
* */ ? A - 4& it & , ^^*V£A-4ft'flS$8^tf>/Nny:'4S®?fi, sy-ir^ - 

[ 0 0 3 7 ] 

fcoBBIi:*sVN-C«W«»c^*i-5'fa|-vegH4(0«»Jtai: Ullt5 <t i tic. * y 
- Kt7/ - K^t^W-^-t LTtiifS 20 
[ 0 0 3 8 ] 

W © W ^ ^f- H * * » « ffl-l* » » ** «: j« » -f S R te , fgfe«^ti(S^&t/^«tt^«f^^gE-g- 
"T -5 „ gfegi Lttt, LiCoO s , y^^^-^V^Vffl-g-^-fkife, L i N i O * . V 

2 o 6 , v 6 o , 3 , i) v ? j*m&&{k®m&tiimx'% z>. z n e> © + 

S « 4* IC ffi S£ 5 *v ft ^ » , ^«8:*7-f/i/Att'ffiIt5»^tli> » 4 l< li 0 . 5~ 
30 M > J;t)*aF*U<l40. 6~20„ r il 5> ©Si^ f ^ ^ | f f 5 , 15 # 

IHTIi, jK!) x-r/H^^K*tLXllSi|T-0* L< tiO. 1 ~ 5 0 {& . J; 9 # 

;£ L < IS 0 . 3 ~ 2 Ofg, # # * L < tt 0 . 5~1.0ffiF-Cife5. g«l « I '> * t 5 30 

<h . # y — K<om««Bg^^F + 5>»c*5-i:^fct). i£ I- # 1" #~ 5 £ , ^ttt^fiT LT 

HSiSf 0«t L-tllTtf l^>75 <ryf iy7"7'^« ^77r^f f?^ 

fc If ?> *t , »4 Kli^yf ay7 , 5^^i^fcJl5. -ttb<DlH-g-*»4»^L<iaS 
«I1 0 Oliasfcf: 9 1 ~ 2 OliSli, 0 £ L < 2 ~ 1 5 S * SB T *> 5 „ # S ?» & 
^ to * tfi '> ft 1~ #* 5 t y - K <o ^ m 14 ?F + # ic * t) . iS» I- # "T f? 5 t # S » m M \z ft 

7/ - K#»i L-Cll. y f f ^i^coSSg^ Jfc tti «T1tB ft & , MittoRXf 40 

[ 0 0 3 9 ] 

[ mi& m i 

£i T 5* M «K Jfc««S:JiHfr*»W«rJ:»)Aflc«jlwttM-f**, * IS Wli i b K J: o 
T Rg 5£ £ *x S t> W "Cli ft „ ffl L i§ & , ¥ S ffc ft i* IS , ^TJ^^flttTK^a^^ofct 

© sr ^ fc „ jt & m r * is m k 33 n- s -r x <d m & a * s # * f „ ***tf>*#-t-?To 
■ft o ft . mm £xfit&wp<on*s£xfi%\-i., mvott^f&QmAmmxhz. 

[ 0 0 4 0 ] 

( 1 ) m^temtfL 

- 'r/\'W.'£-#<D#v^-m.f8.\*. soomhz h-nmr. svc, 3 - nmr 50 
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Sr m V* T SO Jfe L fc o 
[ 0 0 4 1 ] 
( 2 ) 

- 7k # $j m «--c » & L , is a? ic u fc s j* h^^->(D7k^mmm^^^>^ t lxb\ 

[ 0 0 4 2 ] 

(3) (Mw) Xt/5>^S^^6 ( M w / M n ) 

MwfcilfMw/Mn li x y^/N'-^x-i/gy^n-? F ^ 7 7 ^ - (GPC) 3: V^ T 

: iy-tts^ttS!G p c ^ ^ a 

^77^ : ly - tt^^ttKG 7 0 0 0HHR + GMHHR-H 
*g S£ : D M F (Jf n^D7^ K5mao 1/L) 
Sft 3^ : 1 m 1 / m i n # ^ A i& S : 4 0 t: 

[ 0 0 4 3 ] 

( 4 ) U JE 

7-f/wAjfttJj5fcJg«p{c v ^-<ite«8J:9 1 5mm^«fO^U>WWKR«Ufcffi ^ ( D y n 
i s c othSJ) SrfflV^T > J*Jg«-J|5f©^U/waia^cojE^7 (^WUJE^j) ^ffl^L/Co JBE 

SW-frtt* *<oaE»i-SffiA«*Osp*&«i:Lfc. ¥ & M P a 0 
[ 0 0 4 4 ] 
( 5 ) 7^;VA3Sg 

y^^y^-iSiT^Ux^-r/Vi^ft 1 0 OUt t? X F y 7^^-n^f 

4 5 KJ f »>A2 2SSrS«L, ^ *t £: ffi V> T , J I S K6 2 5 1 l£ L fc # V*, J¥ ^ 2 
mm©3f^>"<;Ht»frtff«L, 51 I»S ?ri^ I til I f: 0 

[ 0 0 4 5 ] 

(6) 7^;^aSfi 

«T©:*r8:fc:.fc9, (SIT . PPtm~r^t&hZ> 0 ) 7 ^ ^ A ^ {, 

«Lfc#y — K/B*fi/** (#5x-f;H^#l 0 0», =^/i-h^y^*A3 3 0g1K 
tf ;* h y^/V-^-a^^yl^^/P^^/u^ ^ F y f n 2 1 . irs'fxy^^s/^ 1 4 gff ) 
5:2ft(DPP7^/PA0rfil:S^, 10 0^:, 2 5MPaT-^W^«iaLfc 0 ^ *X £: 

*B SB «r 51 36 « Ift 8HJ: 1r y h LTjEffiffiJI^ft 7 ^ ;VA(D P P^^^^^e>oaOBtgfiftSr2 
3 tlCjoV^T 5 0 0 mm/^O5l36aR*eai^ Lfc 0 
[ 0 0 4 6 ] 

(.7 ) * 

>f t /Ky m — t /is-m^te 1 0 0 a ic tf ;* h y ^/w^o ^ * * - 

>V <i * KDf !)A2 0SffS:^7^yy-S mm D i£ A/ $c »*-2mmOi/— h 

l: 7* W ^ JO I I , IS3 Ot, BE* 1 mmH gHTt 7 2iHI$R«LTSti/ - FS: 
a^ti-CliS*. m JBE 0 . 5 V . H 2 - 1 3MHz(?)5Ift^fflV\ ^ ^ 

>f ^ tr — y^^&l^J: OSffibfco 

[ 0 0 4 7 ] 

(8) liot^f^/^tt 

ytfy^n — 9- ifc 3 0 0 o^tcitf^ h y 7 ^ t p y f ^ /i/ - ^ * kj f j ^it 

*& 4fc £ # fc 0 KDjfi^«iS:-tt}fLffilil:«feL, 7^a-Il80^ 13 6 ft 1 

5 0 r pm. ^^fiSl 5 5ttjf ItBlfco if I W J tlfc 7 J: ^ y 7 P d t° U ( 

pp) ? * >v a ic m wt w 36 v h n . uvi»iuot $s <s u 0 pp7^Ai©Bd 
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*mtemMm»mzMMvxmbtitz^%)mts 5 0 „ m^ii^f a*i«fi 

4. 2V*-C0. 2mAT?^mL, 2. 7 V £ T? O . 2 m A T? fttt £ S i£ 5fc & ® 1* |fc 
S: *t o 0 St^^/HOiSlgiiSrlOoro^tSilo, l Of>f ^Ifcitfs 0 
t>f (5»*) 8: H 0 £ ^ ffi # * * VM* £ » « S 4 * # ^ < 

, ft jg: -e h 5 o 

[ 0 0 4 8 ] 

(««*f»A<o»a) 

Si$ffi#ft-h^u-^?rS;)SLTliS^L, HJ'fy^f/pryK^^Ae 5. l 

9 . F;Pxy 2 1 7. 99, ^(/^xfyn-r/M 2 1 . 69£rtfci£A/;fc o l*9*a£r3 0 
ttKSLTj|#Lft*?>Jy*l 1. 2 6»«rlO»IB**ltT — *3|[*T?»anUfc. ~ 
tllC h yxf ;V7^4. 9 7 « * * » b , 6 0 t t 2 P« ^ 5 j£ t , ftfeiS«^#t 

o 

[ 0 0 4 9 ] 

m&mtt * * - h * l/-^*8SttIlf»L, n-^^ri^^l 5 1 4SlS^±E«ti®: 
S£ 6 3 . 3 « Sr ft ii ^ « . rtiftSr 3 0 ttgjfe Lt, Ml # L ft 6 , uyt^ri/ 
7. 4 IfPJDi TSiS^ iJ:, ^CVn-C v xf i/yt^VK^/o t'l/yt^r^F(D§IlS^ 
¥ S # £ 1 4 . 7gl5iDiTSJSJt, ^-K«r»)tLfc. 
[ 0 0 5 0 ] 

rtlS: 6 OticgSLt, ^-KSrJKrtUfca^RJCSSIc. xfi/^t^ v K 4 3 9 . 6 
35 ( 9 2 /V % ) , ^ n t° U Is * 3r i/ K 5 0 . 4 9 (8^^%) . n-^^rfy 4 2 7. 
4»3&>bfesa^»**5^W3&MtTii«W^*a«^*flILfc. 8s iP T & , S £ 2 
^Pfllitfco 1 □'5)5 ¥ ti 9 8 % "C fc o 0 #bttfc^^y-(c, tftSSijJJi it4 
, 4 \ — >f fcf ;* (6~ter t - T'f - 3 - ^f/l/ 7 x / - /U) (D 5 % (D F ^x y g 

^4 2. 4^^^^p^^ufc 0 7k^m^<otmbmn^x^^^yv-'p\zm j s^ 

[ 0 0 5 1 ] 

:^J:5iat§?)tif:^!;x-f/H^ft:A(OM (#¥*#i|i<fc<0<&**) tt , 
U ^ ^- V K ¥ ffi (EO) 9 1. 5 ^ A> % , If 1/ y t ^ K*ffi (PO) 8. 5 *r 

% T fe o o * fc . :^l^*©Mwli 3 5 0, 000,Mw/Mn«tlO. 2 , * 4> 
6 50ppm*e$>o/c 0 
[ 0 0 5 2 ] 

I @ zk #D * 3: . ^tt^iXs 0. 89. 1. 59s 0. 1 9 X 15 2 . 7SB^ftx.fcJX^tt 
, *JS«lfcBJ*fcMkf^L.*»***3»**L^ji. 1, 550 Ppm> 3, OOOpp 
m. 2 00 ppm&U<5, 5 0 0 p p mffeS )jf !l x-r^l^»:^^5^?g»lSfB , 
C. D&t/E^#fc 0 ^tlf jl^^y x^f/H^#Oxf K*i# (EO) 

Ifif , Mw&t/Mw/Mn £ :g 1 ^ L 0 
[ 0 0 5 3 ] 

ftfe 81 fS S! B# . y ^SiiDi^: 1 4 . 5 9 > F y xf;ur ^^^i?:3. 3 1 If* 
S»i?:0. 1 9 K ft X fc ^ ^ # # #1 1 i: 13 ««C » U . 2 0 0 p pmT* 

V K»i* (EO) *£&g N M w , Mw/Mn^$ll:/TLf: 0 
[ 0 0 5 4 ] 

mmm i 

1 0 O«$cDj0t7g*j-»Al;Ltr;* b V 7 & * a * /U x ;l> & ~ /U 4 ^ K •) f n 2 2 9 £ 
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^fea^^HJf >A3 3 OS, try^^^-J^y* 1 3a5£r{fcjj&LT;** !) a-Ift 

8 0 10. EI m » 1 50 r pm, ^ -Y.ift 1 5 5 t Tjf L Hi L fc 9 jf I W $ Jlfe 7 ^ ;P A « 
a _h T- » ^ ft IC # y :/ u If l/y7^/VA t 7;VS »-e»*iiA;t*#Sofc 0 

_b IE ft M £ t)Jfta#rtco/<uyujE^iiy^L. JfW^^iDXttOfg^i L T fF L fc „ 

»«Atf«»o-9--<^/vWttSr±E*«feT?W«Lfc. HJR^X l l:Et. 
[ 0 0 5 5 ] 

x in m 2 . #1 3 

WI«ICLT#y- Kffl7^^^5rffW^^LTff«Lt 0 SS^Sr^l E * L fc . 

[ 0 0 5 6 ] 
Jfctfc«l.J*tt«2,Jfc««4 

[ 0 0 5 7 ] 

it utm 3 

# # #J 1 T^^«^A(C{^^ L fc # V ^-^/^S^ft:^ftx.T##W 2 O jfc & tf jfsf D I- ffi 
^Lfc^y^-^/uS^ftSrfflVN, 3f ffi « A P 1^ r h^^^u:/^y =r - ,u ^ ^ ^ ^ ^ — 
y ^ 2 0»Sr«*&Lfcrfca^W:XllS«l fcRttllcLT^y - K 7 ;v A ft » fflrt* L t 
I« tfco J»* Sr ^ 1 IB"« L fco 

[ 0 0 5 8 ] 

[ig 1 ] 
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i i ii^ti ? *&w<di&b#&a, BRvc&m\,^z>b. &tiif$.tei%(D&mm<Ds< 
utt, # h ft z> 7. j >\> a is , mm to & m & * < *s » « & * $ ^ . :<!)7^A^!)f ^ 

3d #J 1 ~ 3 ) „ 

— -)5 , * # =fT ;■: 2 0 0 p pniffc5#!) x-f/i'I^fti^filSfillWSDSV^f 
WSSfF ffi Jt ISE 1 £ Jfc tfc 0!l 4- I* , Jfa»<0^w/wjE^jiSifi5-t-t?T7^^AS:^& 

* fi tf s 5 , 5 O 0 p pmrfcSiKUi-fM^ffi^ 5 7£ # E £ /B fc J* |Se 
0tj 2 K *5 ^ T , 7^/UA©?|5S3ta^^< v §bixfc7^^A|:!)f!>A*i|-7 - mm. 
<D D V — Kfc*fflt6tf-f ^^»ttfc*oTV»fc. Sfc. *»ttiiS 2 0 0 ppmt 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the solid polymer electrolyte which fabricates this molding material in the 
molding material list suitable especially as an object for lithium cells for solid polymer electrolytes, 
and grows into it, and its manufacture approach about the giant-molecule solid electrolyte which 
fabricates this molding material in the molding material list for solid polymer electrolytes used 
suitable for electrochemistry devices, such as a cell, and, grows into it, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] 

Conventionally, troubles, like sheathing with reinforcement high although the thing of liquefied or gel 
is used from the ion conductivity point, since there is fear of damage on the device by the liquid spill 
must be used for the electrolyte for cells, and a limitation is in small lightweight-ization of a cell are 
pointed out. 
[0003] 

On the other hand, the solid polymer electrolyte is examined. Since a solid polymer electrolyte is 
excellent in workability or flexibility, its degree of freedom of a cell configuration is high, and since 
the electrolytic solution is not included further, the development is expected also in respect of 
safety. 
[0004] 

For example, although the attempt which an ethylene oxide-propylene oxide copolymer is made to 
contain an alkali-metal salt, and is applied to an ion conductivity solid electrolyte is already 
proposed (for example, one to patent reference 3 reference), improvement with much more ion 
conductivity and mechanical property is called for. Furthermore, since it is dealt with by the shape 
of a film in the production process when a solid polymer electrolyte is used for a cell etc., it is also 
needed that it is an ingredient suitable for film processing. Moreover, in order to raise a cell output, 
thin^film-izing a film as much as possible is called for. 
[0005] 

By the way, although the polymeric materials which are excellent in mechanical physical properties, 
such as a modulus of elasticity in* tension, are needed as a molding material for electrolytes in order 
to obtain the solid polymer electrolyte film which is excellent in a mechanical strength, even if it is a 
thin film, generally the melt viscosity at the time of fabrication is high, and such polymeric materials 
have a bad fluidity. Then, although blending a plasticizer with the polymeric materials for solid 
electrolytes for the purpose which lowers melt viscosity is usually performed, it is abundant 
necessary for [ in order to reduce melt viscosity to the value made into the purpose ] for a 
plasticizer. Moreover, if a lot of plasticizers are used, it will become easy to adhere to a roll etc. at 
the time of fabrication (at the time [ Especially ] of extrusion molding), workability will worsen,, and 
the mechanical strength of the solid polymer electrolyte Plastic solid acquired will also fall. 
Moreover, the ion conductivity of a solid polymer electrolyte also falls and the cell engine 
performance using this also falls. 



[0006] 

[Patent reference 1] 
JP,61-83249,A 
[Patent reference 2] 
JP,63-136407,A 
[Patent reference 3] 
JP,2-24975,A etc. 
[0007] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is offering the approach of manufacturing a solid polymer electrolyte 
Plastic solid using the solid polymer electrolyte Plastic solid and this molding material which 
fabricate the molding material for solid polymer electrolytes and this molding material excellent in 
suitable fabrication nature to acquire the solid polymer electrolyte Plastic solid which is excellent in 
ion conductivity and a mechanical strength, and change. 
[0008] 

[Means for Solving the Problem] 

If extrusion molding of the solid polymer electrolyte film is carried out using the polyether polymer 
containing the moisture of the amount of specification as a result of inquiring wholeheartedly that 
said purpose should be attained, as a result of melt viscosity's falling by leaps and bounds as 
compared with the case where moisture is not included and a fluidity's increasing, this invention 
persons were excellent in fabrication nature, and found out that the mold-release characteristic 
from a roll etc. also improved. Moreover, in spite of having used the molding material containing 
moisture, based on headers and these knowledge, it came to complete this invention for the solid 
polymer electrolyte Plastic solid acquired excelling [ moisture content / content ] in ion conductivity 
low, and a mechanical strength being excellent. 
[0009] 

According to this invention, invention of following 1-7 is offered in this way. 

1. Molding material for solid polymer electrolytes which consists of polyether polymer whose 
moisture content is 400-5,000 ppm. 

2. a polyether polymer — an ethylene oxide monomeric unit (A) — 70 - 99-mol % — the molding 
material of one above-mentioned publication which is what contains and has the weight average 
molecular weight (Mw) of 100,000-1,500,000. 

3. Solid polymer electrolyte Plastic solid which mixes molding material the above 1 or given in two, 
and electrolyte salt compound meltable to polyether polymer, fabricates, and changes. 

4. Solid polymer electrolyte Plastic solid of three above-mentioned publication whose solid polymer 
electrolyte Plastic solid is cathodic film. 

5. Manufacture approach of solid polymer electrolyte Plastic solid characterized by mixing and 
fabricating molding material for solid polymer electrolytes which consists of polyether polymer whose 
moisture content is 400-5,000 ppm, and electrolyte salt compound meltable to this polymer. 

6. Manufacture approach of five above-mentioned publication that moisture content of solid polymer 
electrolyte Plastic solid is 50-1,000 ppm. 

7. Manufacture approach the above 5 fabricated by extrusion method, or given in six. 
[0010] 

[Embodiment of the Invention] 

The molding material for solid polymer electrolytes of this invention consists of the polyether 
polymer whose moisture content is 400-5,000 ppm. 

If the solid polymer electrolyte contains moisture, in order that it may react with an electrolyte salt 
compound etc. and may reduce the cell engine performance, it is common to reduce the moisture 
content of the polyether polymer used as the ingredient as much as possible. However, the molding 
material of this invention is characterized by including the moisture beyond the level usually included 
in the ingredient of a solid polymer electrolyte. 
[0011] 

700-4,000 ppm of moisture contents contained in the polyether polymer of the molding material of 



this invention are 1,000-3,000 ppm more preferably. When there are too few moisture contents of a 
polyether polymer, there is a possibility that the fall of the melt viscosity at the time of shaping may 
be inadequate, and the solid polymer electrolyte film of a thin film may no longer be obtained. On the 
other hand, when a moisture content is too large, the moisture content of the solid polymer 
electrolyte film obtained increases, and there is a possibility that cell engine performance, such as 
the charge-and-discharge property of the cell using this, may fall. 

Since the moisture content of the film obtained becomes less than the permissible dose as a solid 
polymer electrolyte while making it possible to manufacture a thin film smoothly, since the molding 
material for solid polymer electrolytes of this invention has the plasticization operation with 
remarkable specific **** rare ****** in it, for example, die ** of an extruder is stabilized low in the 
case of extrusion molding, it makes it possible to obtain the high power cell whose ion conductivity 
improved by using this film for a cell. 
[0012] 

The polyether polymer used for this invention will not be limited especially if the oxy-alkylene repeat 
unit acquired by carrying out ring opening polymerization of the oxirane monomer is made into a 
main-structure unit, that to which the polyether polymer used for this invention makes an ethylene 
oxide monomelic unit (A) a main-structure unit although especially the class of oxirane monomer is 
not limited, either — desirable — this monomeric unit (A) — all polymer inside of a repeat unit — 
desirable — 70 - 99-mol % — containing — an ethylene oxide monomeric unit (A) and the oxirane 
monomeric unit (B) which can be copolymerized — 30 - one-mol % — it is desirable that it is what 
is contained. 
[0013] 

the amount of ethylene oxide monomeric units (A) in a polyether polymer — more — desirable — 
80 - 98-mol % — it is 90 - 97-mol % especially preferably. The mechanical strengths of the solid 
polymer electrolyte Plastic solid which fabricates the molding material for solid polymer electrolytes 
which comes to contain this polyether polymer, and changes when there are too few amounts of 
ethylene oxide monomeric units (A) run short, and since it becomes easy to adhere to a roll etc. 
when it is an extruded film, there is a possibility that it may become difficult to fabricate a thin film 
film stably. There is a possibility that the ionic conductivity of the solid polymer electrolyte Plastic 
solid which will be acquired if there are too many amounts of ethylene oxide monomeric units (A) 
may fall, and the cell property in low temperature may fall. 
[0014] 

the amount of the above-mentioned oxirane monomeric units (B) in a polyether polymer — more — 
desirable — 2 - 20-mol % — it is 7 - ten-mol % especially preferably. 

As the ethylene oxide and the oxirane monomer (b) which can be copolymerized which is the 
constituent of said oxirane monomeric unit (B), the alkylene oxide of carbon numbers 3-20, the 
glycidyl ether of carbon numbers 1-10, vinyl compound oxide, etc. are mentioned. 
As an example of the alkylene oxide of carbon numbers 3-20 Propylene oxide, 1, 2-epoxy butane, 1, 
a 2-epoxy-isobutane, 2, 3-epoxy butane, 1, 2-epoxy hexane, 1, 2-epoxy octane, 1, 2-epoxy decane, 
1, 2-epoxy tetradecane, 1, 2-epoxy hexadecane, Chain-like alkylene oxide, such as 1, 2-epoxy 
OKUTA decane, 1, and 2-epoxy eicosane; cyclo alkylene oxide [, such as 1, 2-epoxy cyclopentane, 
1, 2-epoxy cyclohexane 1, and 2-epoxy cyclo dodecane, ]; etc. is mentioned. As an example of the 
glycidyl ether of carbon numbers 1-10, aryl glycidyl ether [, such as alkyl glycidyl ether phenyl 
glycidyl ether, ];, such as methyl glycidyl ether, ethyl glycidyl ether, and butyl glycidyl ether, etc. is 
mentioned. Styrene oxide etc. is mentioned as an example of vinyl compound oxide. These may use 
two or more sorts together. 

Also in these, chain-like alkylene oxide is desirable and high propylene oxide [ of polymerization 

reactivity ], 1, and 2-epoxy butane is the most desirable. 

[0015] 

Moreover, the oxirane monomer (b) may contain diepoxy compounds, such as vinylcyclohexene 
dioxide, butadiene dioxide, ethylene glycol diglycidyl ether, and polyethylene glycol diglycidyl ether, in 
addition to the above-mentioned monomer, if these compounds are included in an oxirane monomer 
(b), introducing branching structure into the oxirane monomeric unit (B) acquired using this will cut. 



The content of a diepoxy compound is 0.1 - five-mol % preferably to the total quantity of an oxirane 

monomer (b) and an ethylene oxide monomer. 

[0016] 

When carrying out bridge formation shaping and using the molding material of this invention as a 
bridge formation Plastic solid, as for said oxirane monomer (b), it is desirable that the oxirane 
monomer (c) and (cross-linking oxirane monomer (c)) which have a cross-linking functional group as 
at least the part are included. A cross-linking functional group is a functional group which can form 
the structure of cross linkage by heating, activity radiation irradiation, etc. If a cross-linking oxirane 
monomer (c) is used as a part of oxirane monomer (b), when carrying out bridge formation shaping 
and using the molding material of this invention as a bridge formation Plastic solid, the bridge 
formation becomes easy and a solid polymer electrolyte film with high reinforcement can be obtained 
easily, in that case, all the oxirane monomers that use the content of a cross-linking oxirane 
monomer (c) for the polymerization of a polyether polymer — receiving — usually — less than [ 9 
mol % ] — desirable — less than [ 7 mol % ] — it is less than [ 5 mol % ] more preferably. When 
there are too many the contents, there is a possibility that a molding material may lifting-come to be 
easy of a gelation reaction etc., and fabrication nature may fall before shaping. 
[0017] 

As a cross-linking oxirane monomer (c), the halogenide of an epoxy compound, the epoxy compound 
which has a vinyl group are mentioned. As a halogenide of an epoxy compound, halogenation alkylene 
oxide;p-chloro styrene oxide; dibromo phenyl-glycidyl-ether [, such as epihalohydrin, such as 
epichlorohydrin, epibromohydrin, EPIYODOHIDORIN, EPIFURUOROHI drine compounds, and 
beta-methyl epichlorohydrin, ]; etc. is mentioned, for example. 

moreover, as an epoxy compound which has a vinyl group For example, vinyl glycidyl ether, allyl 
glycidyl ether, butenyl glycidyl ether, Ethylene nature partial saturation glycidyl ether, such as o-allyl 
compound phenyl glycidyl ether; Butadiene mono-epoxide, Chloroprene mono-epoxide, 4, a 
5-epoxy-2-pentene, 3, a 4~epoxy-1 -vinyl cyclohexene, Dienes, such as 1, 2-epoxy -5, and 9-cyclo 
dodeca diene, or mono-epoxide of a polyene; 3, a 4-epoxy-1-butene, Alkenyl epoxide, such as 1, 
2-epoxy-5-hexene, 1, and 2-epoxy-9~decene; Glycidyl acrylate, Glycidyl methacrylate, glycidyl 
crotonate, glycidy 1-4-H EPUTEN O ETO, A glycidyl sorbate, glycidyl RINORETO, 

glycidyl-4-methy|-3-PENTENOETO, Glycidyl ester; of ethylene nature unsaturated carboxylic acid, 
such as glycidyl ester of 3-cyclohexene carboxylic acid and glycidyl ester of a 
4-methyl-3-cyclohexene carboxylic acid, etc. is mentioned. 

A cross-linking oxirane monomer (c) may use two or more sorts together, using only one kind. Also 
in these, halogenation alkylene oxide and ethylene nature partial saturation glycidyl ether are 
desirable, and allyl glycidyl ether and especially epichlorohydrin are desirable. 
[0018] 

As a polymerization catalyst for carrying out ring opening polymerization of the above-mentioned 
oxirane monomer The catalyst which it is not limited [ catalyst ], for example, made water and an 
acetylacetone react to organic aluminum especially (JP,35-15797,B), The catalyst which made a 
phosphoric acid and triethylamine react to triisobutylaluminum (JP,46-27534,B), The catalyst which 
made the organic-acid salt and phosphoric acid of diaza beer cyclo undecene react to 
triisobutylaluminum (JP,56-51171,B), The catalyst which consists of the partial hydrolysate and the 
organic zinc compound of aluminum alkoxide (JP,43-2945,B), A well-known polymerization catalyst 
can be conventionally used as ring-opening-polymerization catalysts of an oxirane compound, such 
as a catalyst (JP,45-7751,B) which consists of an organic zinc compound and polyhydric alcohol, 
and a catalyst (JP,36-3394,B) which consists of dialkyl zinc and water. 

Especially, when the catalyst which made the organic-acid salt and phosphoric acid of diaza beer 
cyclo undecene react to triisobutylaluminum is used, the generation of toluene insoluble used as the 
factor which reduces film reinforcement decreases, and it is desirable. 
[0019] 

A polymerization solvent will not be limited especially if deactivation of the polymerization catalyst is 
not carried out. for example, aromatic hydrocarbon; n pentane, such as benzene and toluene, and n- 
the shape of a chain, such as KISAN, — alicyclic hydrocarbon [, such as a saturated hydrocarbon; 



• * 

cyclopentane and a cyclohexane, ]; etc. is used. 

As a polymerization method, although polymerization methods, such as a solution polymerization 
method or a solvent slurry polymerization method, can be used, it is desirable to use the solvent 
slurry polymerization method using solvents, such as n pentane, n-hexane, and a cyclopentane. 
In a solvent slurry polymerization, it is desirable from a viewpoint of the stability of the 
polymerization system of reaction to process a catalyst beforehand by the monomer which gives an 
insoluble polymer to. a solvent among the monomers used for a polymerization, and the monomer 
which gives a meltable polymer to a solvent. What is necessary is for processing of a catalyst to mix 
a catalyst component and each of a small amount of above-mentioned monomer, and just to ripen it 
at the temperature of 30-50 degrees C preferably 0-100 degrees C for 3 to 30 minutes. Thus, 
adhesion of a polymer with a polymerization can can be prevented by use of the ripe catalyst 
0-100 degrees C, preferably, a polymerization reaction is 30-70 degrees C, and can be performed by 
the approach of arbitration, such as a batch process, a half^-batch process, and continuous system. 
[0020] 

As the adjustment approach of the moisture content of the polyether polymer used by this invention 
(1) Add the moisture of the specified quantity to the polymerization reaction mixture at the time of 
polymerization termination, and, subsequently polymers are collected. In case the approach and (2) 
polymers which are dried until a moisture content turns into the target amount are collected from a 
polymerization reaction mixture and it dries How to dry until it introduces the inert gas containing 
the moisture of fixed concentration in an oven, or it controls desiccation conditions and the 
moisture content in a polymer turns into the target amount, (3) Although the approach of making it 
absorb moisture until it becomes the amount from which it once dries until a moisture content is set 
to less than 400 ppm, and fixed time amount contact is subsequently carried out with inert gas, 
atmospheric air, etc. containing the moisture of fixed concentration, and a moisture content serves 
as the purpose after collecting polymers etc. is mentioned, it is not limited to these approaches. 
Moreover, these approaches may be combined. 

For example, in the approach of the above (1), after carrying out dehydration processing of all of the 
monomer and polymerization solvent which are used for a polymerization, and the polymerization 
catalyst and carrying out a polymerization in the reactor permuted with anhydrous inert gas, distilled 
water is added to the polymerization reaction mixture obtained, and polyether polymers are 
collected. Under the present circumstances, the moisture content added to a polymerization 
reaction mixture required in order to make into the purpose value the moisture content in the 
polyether polymer finally obtained is beforehand calculated by experiment, and should just also 
determine the recovery conditions (desiccation conditions etc.) of a polyether polymer. 
[0021] 

the polyether polymer used by this invention — the weight average molecular weight (Mw) — 
desirable — 100,000-1,500,000 — more — desirable — 150,000-1 million — especially — desirable 
— 200,000-600,000 — it is — molecular weight distribution (Mn is number average molecular weight 
Mw/Mn and here) — desirable — 1.5-13 — more — desirable — 1.6-12 — it is the polymer of 
1.7-11 especially preferably. 

It excels in the flexibility and the mechanical strength of a solid polymer electrolyte film which are 
obtained by the fluidity at the time of film extrusion-molding processing of the molding material for 
solid polymer electrolytes [ be / Mw / the above-mentioned range ] using this, and the configuration 
holdout list. When Mw is too large, melt viscosity is high, and since the torque and die ** of a making 
machine go up, there is a possibility that fabrication may become difficult. Since the mechanical 
strength of the solid polymer electrolyte film which will be obtained if Mw is too small is insufficient, 
a film tends to be torn and a film becomes easy to stick, it becomes difficult to fabricate a thin film 
film stably. Moreover, when the value of Mw/Mn is too large, since the melt viscosity at the time of 
film shaping is high, a die pressure rises at the time of extrusion molding, it becomes processing 
difficulty or a possibility that a film may become easy to adhere to a roll is after extrusion molding. 
[0022] 

Additives, such as an antioxidant, light stabilizer, lubricant, lubricant, a flame retarder, an antifungal 
agent, an antistatic agent, a coloring agent, reinforcing materials, and a bulking agent, may be added 



to the molding material of this invention if needed. 

Although especially an antioxidant is not limited, a f phenol system antioxidant is desirable and 
especially a hindered phenol system antioxidant is desirable. 

Although especially a reinforcing agent is not limited, oxides, such as aluminum, silicon, titanium, zinc, 
magnesium, and calcium, are usually used. The reinforcement effectiveness has an especially high 
silica, and since the improvement effect of workability is large, it is desirable, although especially the 
surface area of a silica is not restricted — nitrogen adsorption specific surface area (BET 
adsorption method) — it is — usually — 50-400m2/g — desirable — 70-250m2/g — it is 
90-150m2/g more preferably. Since the silanol group which has generally covered the silica front 
face becomes the cause which reacts with a lithium metal and lithium salt, and spoils the cell engine 
performance, especially its hydrophobic silica that transposed the surface silanol group to 
hydrophobic groups, such as a methyl group, as a silica is desirable. The loadings of a reinforcing 
agent are 1 - 20 % of the weight more preferably 0.5 to 30% of the weight zero to 50% of the weight 
to a polyether polymer. If there are too many amounts of reinforcing agents, the flexibility of a solid 
polymer electrolyte film or a cathodic film will be spoiled, and there is a possibility that ion 
conductivity may become low. 
[0023] 

The solid polymer electrolyte Plastic solid of this invention mixes the molding material of 
above-mentioned this invention, and an electrolyte salt compound meltable to a polyether polymer, 
fabricates them, and changes. 

It is used for the cell using the solid polymer electrolyte as an electrolyte salt compound, and in 
order to make it combine with the anion which generated with the anode the cation generated with 
the cathode, it is the compound to which this cation may be moved, and it will not be limited 
especially if meltable to the polyether polymer used for this invention. Moreover, to carry out bridge 
formation shaping and use the molding material of this invention as a bridge formation Plastic solid, 
after bridge formation needs to be meltable. As an example of such an electrolyte salt compound 
For example, fluorine ion, a chlorine ion, bromine ion, iodine ion, perchloric acid ion, Thiocyanic acid 
ion, trifluoro methansulfonic acid ion, heptafluoro propyl sulfonic-acid ion, Screw (trifluoromethane 
sulfonyl) imide ion, screw (heptafluoro propyl sulfonyl) imide ion, Trifluoro sulfone imide ion, 
tetrafluoro boron acid ion, Nitrate ion, AsF6- PF6-, stearyl sulfonic~acid ion, Octyl sulfonic-acid ion, 
the dodecylbenzenesulfonic acid ion, naphthalene sulfonic-acid ion, The salt which consists of an 
anion chosen from the group which consists of dodecyl naphthalene sulfonic-acid ion and 7, 7 and 8, 
and 8-letracyano-p-quinodimethan ion, and a cation of the metal chosen from the group which 
consists of Li, Na, K, Rb, Cs, Mg, calcium, and Ba is mentioned. When using a giant-molecule solid- 
electrolyte Plastic solid for a lithium-polymer battery especially, UBF4, LiPF6, UCF3S03, 
UC4F9S03, and UN (CF3S02)2 and LiN (C2F5S02)2 are more desirable. 
[0024] 

Two or more sorts of these alkali-metal salts may be used together, the amount of the electrolyte 
salt compound used to a polyether polymer — ( — the mol of an electrolyte salt compound — a 
number — )/(the total number of mols of the ether oxygen in a copolymer) — usually — 0.001-5 — 
they are 0.005-3, and the amount more preferably set to 0.01-1 preferably. If there is too much 
amount of the electrolyte salt compound used, the mechanical strength of workability, a moldability, 
and the obtained solid polymer electrolyte film may fall, or ion conductivity may fall. Moreover, if 
there are too few amounts of an electrolyte salt compound, the ion conductivity of a solid polymer 
electrolyte Plastic solid will become low, and the cell engine performance will fall. 
[0025] 

Although it can be used as a cathode ingredient, an ion conductivity electrolyte, etc. of a cell, when 
using especially as an ion conductivity electrolyte, as for the solid polymer electrolyte Plastic solid 
of this invention, it is desirable to carry out bridge formation shaping and to use the molding material 
of this invention as a bridge formation Plastic solid. 

the case where carry out bridge formation shaping and the molding material of this invention is used 
as a bridge formation Plastic solid — efter fabricating a molding material — or a bridge is fabricated 
simultaneously constructed. The approach of not being limited especially as the bridge formation 



approach, for example, blending cross linking agents, such as a radical initiator, sulfur, mercapto 
triazine, and thiourea, and constructing a bridge with heating and the approach of constructing a 
bridge with an activity radiation are mentioned. The approach of constructing a bridge with activity 
radiations, such as the approach of constructing a bridge especially using radical initiators, such as 
organic peroxide and an azo compound, and ultraviolet rays, a visible ray, an electron ray, is 
desirable. When constructing a bridge by these approaches, it is desirable to use the polyether 
polymer to which copolymerization of the above-mentioned cross-linking oxirane monomer (c) was 
carried out. 
[0026] 

As organic peroxide, they are ketone-peroxides;1, such as methyl ethyl ketone peroxide and 
cyclohexanon peroxide, and 1 -screw (tert-butyl peroxide). - 3, 3, a 5-trimethyl cyclohexane, Peroxy 
ketal;t-butyl hydroperoxide, such as 2 and 2-screw (tert-butyl peroxide) octane, n-butyl -4, and 

4- screw (tert-butyl peroxide) valerate, Hydroperoxide, such as a cumene hydroperoxide, 2, 

5- dimethyl hexane -2, and 5-dihydro peroxide; Di-t-butyl peroxide, T-butyl-cumyl-peroxide, dicurnyl 
peroxide, alpha, and alpha-screw (tert-butyl peroxide-mHsopropyl) benzene, 2, the 5-dimethyl -2, 
5-screw (tert-butyl peroxide) hexane, Diacyl peroxide [, such as dialkyl peroxide; benzoyl peroxide ], 
such as 2, the 5-dimethyl -2, and 5-screw (tert-butyl peroxide) hexyne; peroxy ester, such as 
t-butyl peroxyacetate, is mentioned. 

[0027] 

As an azo compound, they are azonitrile compounds, such as - azobis (2,4-dimethylvaleronitrile), 
and - azobis (2-methyl butyronitrile), and 2 and 2 -azobisisobutyronitril, 2, and 2 '2, 2 -azobis 
(4-methoxy-2,4-dimethylvaleronitrile), 2, and 2 '1, 1 -azobis (cyclohexane-1-carbonitrile), 
2-(carbamoylazo)-isobuthylonitryl, and 2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile.; 
Azo amide compounds, such as - azobis {2-methyl-N-[l and 1 -screw (hydroxymethyl) ethyl] 
propione amide}, and 2 and 2 -azobis {2-methy|-N-[1 and 1 -screw (hydroxymethyl)-2-hydroxyethyl] 
propione amide}, 2, and 2 '2, 2 -azobis [a 2-methyl-N-(2-hydroxyethyl) propione amide]; 
2 and 2'-azobis (2-methyl-N-phenyl propione amidine) dihydrochloride, 2 and 2' azobis [ - ] 
[N-(4-chlorophenyl)-2-methyl propione amidine] dihydrochloride, 2 and 2' azobis [ - ] 
[N-(hydroxyphenyl)-2-methyl propione amidine] dihydrochloride, 2 and 2* azobis [ - ] 
[2-methy|-N-(phenylmethyl) propione amidine] dihydrochloride, 2 and 2' azobis [ - ] 
[2-methy|-N-(2-propenyl) propione amidine] dihydrochloride, Azo amidine compounds, such as — 
azobis (2-methyl propione amidine) dihydrochloride, and 2 and 2 *2, 2' azobis [ - ] 
[N-(2-hydroxyethyl)-2-methyl propione amidine] dihydrochloride, etc. are mentioned. 
[0028] 

the loadings of a cross linking agent — per polyether polymer 100 weight section — usually — 0.1 - 
1 0 weight section — desirable — 0.2-7 weight section — it is 0.3 - 5 weight section more 
preferably. 
[0029] 

When using a cross linking agent, a bridge formation assistant can be used together as occasion 
demands. 

As a bridge formation assistant used combining an organic peroxide cross linking agent or an azo 
compound cross linking agent, fatty-acid metal salts, such as fatty-acid; zinc stearates, such as 
metal carbonate; stearin acid, such as metal hydroxide; zinc carbonate [, such as a metallic-oxide; 
calcium hydroxide, ], such as a zinc oxide and a magnesium oxide, and basic zinc carbonate, and 
oleic acid, and magnesium stearate, etc. are mentioned. Moreover, when organic peroxide is used, 
the compound which has the unsaturated bond of at least two cross-linking can be used for 
intramolecular. As the example, ethylene dimethacrylate, diallyl phthalate, N, 

N-m-phenylenedimaleimide, triallyl isocyanurate, trimethylolpropanetrimethacrylate, liquefied vinyl 
polybutadiene, etc. are mentioned. Two or more kinds can also be used combining these bridge 
formation assistant, the upper limit of the amount of the bridge formation assistant used — per 
polyether polymer 100 weight section — desirable — 20 weight sections — more — desirable — 15 
weight sections — they are 10 weight sections especially preferably. If there are too many bridge 
formation assistants, a bridge formation rate may become too much early at the time of bridge 



formation, the bloom of surface HE of a bridge formation object may arise, or a bridge formation 

object may become hard too much. 

[0030] 

When performing bridge formation by activity radiations, such as ultraviolet rays and an electron ray, 
a photoinitiator cross linking reagent may be added if needed. As a photoinitiator cross linking 
reagent, benzyl dimethyl ketal, a trimethylsilyl benzophenone, a benzoin, 4-methoxybenzophenone, 
benzoin methyl ether anthraquinone, screw (2.4.6-trimethyl benzoyl) phenyl phosphine oxide, etc. are 
mentioned, for example. 
[0031] 

An organic solvent and a plasticizer may be added to the molding material of this invention in order 
to raise ion conductivity. As an organic solvent, aprotic ester and ether are desirable. Moreover, as 
a plasticizer, a with a molecular weight of 5000 or less polyalkylene glycol is desirable. As these 
examples, propylene carbonate, ethylene carbonate, butylene carbonate, a tetrahydrofuran, and 
ethylene glycol diethylether are mentioned. 
[0032] 

In case the solid polymer electrolyte Plastic solid of this invention is fabricated, the 
above-mentioned polyether polymer, an electrolyte salt compound, and if needed, beforehand, you 
may fabricate, after mixing by the well-known approach with a roll, a Banbury mixer, etc., and at the 
time of shaping, for example, in an extruder, you may mix and the other above-mentioned 
compounding agents may be fabricated. Although it is not limited, after especially the combination 
sequence of each above-mentioned component in the case of mixing fully mixes the component 
which is hard to decompose with heat, it is desirable to mix the components (for example, a cross 
linking agent, a bridge formation accelerator, etc.) which react and are easy to decompose with heat 
for a short time. When adding an organic solvent and a plasticizer, after carrying out shaping bridge 
formation, it may apply for a long time and may be made to sink in, and you may add to coincidence 
at the time of mixing. 
[0033] 

As a configuration of a solid polymer electrolyte Plastic solid, although the shape of tabular, the 
shape of a sheet, and a film etc. is mentioned, when using as a solid polymer electrolyte of a cell, 
using by the shape of a film is desirable. Moreover, as a fabricating method, although an extrusion 
method, a press-forming method, an injection-molding method, the solution cast method, etc. can be 
used, as for the solid polymer electrolyte Plastic solid of this invention, what was obtained by the 
extrusion method is more desirable than viewpoints, such as the surface precision and productivity. 
When it fabricates in the shape of a film especially by extrusion molding, it excels and is suitable for 
the fluidity at the time of extrusion, or the roll mold-release characteristic of an extrusion film. 
Moreover, when performing film shaping by the extrusion method, it is most desirable to be based on 
the die extrusion method which used the twin screw extruder. When carrying out bridge formation 
shaping and using the molding material of this invention as a bridge formation Plastic solid, according 
to the configuration of the shaping approach, the bridge formation approach, and a bridge formation 
object etc., shaping and bridge formation may be performed to coincidence and a bridge may be 
constructed after shaping. 
[0034] 

Although especially the shaping approach is not limited when fabricating the solid polymer 
electrolyte film of this invention by the 2 shaft extrusion method, the extrusion method generally 
adopted to processing of rubber can be used. That is, the target film-like Plastic solid is acquired by 
letting it pass to the film dice which installed delivery and this in the head section by rotation of a 
screw at the head section, carrying out feed of the molding material of this invention from the 
hopper of an extruder, making it involve in a screw, and softening a polyether polymer with heating 
from a barrel. Other compounding agents, such as a plasticizer blended the active material blended 
when using as an electrolyte salt compound and a cathode mentioned later, carbon, and if needed, 
may be supplied together with a polyether polymer from the hopper inlet port of a twin screw 
extruder, when blending at the time of shaping, and they may be supplied from the middle of a barrel. 
60-130 degrees C and dice temperature are usually performed [ the die length (L) of a barrel, and 



the ratio with a bore (D) / 10 / 1 - 30/1, and barrel temperature ] for 50H20 degrees C and head 

temperature at 70-130 degrees C. 

[0035] 

10-50 micrometers of solid polymer electrolyte film thickness obtained by carrying out extrusion 
molding are usually 15-30 micrometers preferably. 20-150 micrometers of thickness of a cathodic 
film are usually 30-100 micrometers preferably. When thickness is too thin, there is a possibility that 
the stability of manufacture may be missing, if too conversely thick, ion conductivity may fall and the 
output of a cell may not be raised. 
[0036] 

The solid polymer electrolyte Plastic solid of this invention can be suitably used as the cathode and 
ion conductivity electrolyte of a cell. 

Although especially the class of cell which can apply suitably the solid polymer electrolyte Plastic 
solid of this invention is not limited, proton conduction type cells, such as haloid salt cells, such as 
alkali-metal system cells, such as a lithium, a potassium, and sodium, a zinc-silver chloride, a 
magnesium-silver chloride, and a magnesium-copper chloride, and a nickel hydoride battery, etc. are 
mentioned, for example. Especially, it is a high voltage and high energy, and a lithium cell with ionic 
conductivity high in a solid electrolyte is desirable. Moreover, the cell by which an electrolyte 
consists only of a solid polymer electrolyte as a gestalt of a cell, without including the electrolytic 
solution is the most desirable. 
[0037] 

When the above-mentioned cell is a lithium cell, it is desirable to come to have a cathodic film, an 
anode film, and an ion conductivity electrolyte film, and either is the thing of a cathodic film and an 
ion conductivity electrolyte film which consists of the solid polymer electrolyte Plastic solid of this 
invention at least. 

When using the solid polymer electrolyte Plastic solid of this invention as an ion conductivity 
electrolyte, it is desirable like the above-mentioned to use a bridge formation Plastic solid. An ion 
conductivity electrolyte functions also as a separator of a cathode and an anode while functioning 
as an ion conductivity electrolyte membrane for which the electrolytic solution is substituted mainly 
between a cathode and an anode. 
[0038] 

In using the solid polymer electrolyte Plastic solid of this invention as a cathode of the 
above-mentioned cell, in case it fabricates the molding material for solid polymer electrolytes of this 
invention, an active material particle and a conductive particle are blended. As an active material, 
LiCo02, a lithium manganese multiple oxide, LiNi02, V205, V6013, a lithium vanadium multiple oxide, 
etc. can be used. Although especially such mean particle diameter is not limited, when using a 
Plastic solid by the shape of a film, 0.5-30micro is 0.6-20micro more preferably. If these particle 
diameter is too large, the surface smooth nature of a Plastic solid may fall, and distribution will 
become difficult if too small. As these loadings, they are 0.5 to 1 0 times especially preferably 0.3 to 
20 times more preferably 0.1 to 50 times preferably to a polyether polymer on weight criteria. When 
there are too few amounts of active materials, the electrode function of a cathode may become 
inadequate, and when many [ conversely / too ], there is a possibility that dispersibility may fall and 
it may become difficult to process it. 

Acetylene black, KETCHIEN black, graphite, etc. are raised as an example of a conductive particle, 
and KETCHIEN black is used preferably, these loadings — desirable — per [ 1 ] active material 100 
weight section - 20 weight sections — it is 2 - 1 5 weight section preferably. If there are too few 
amounts of a conductive particle, the conductivity of a cathode will become inadequate, and 
distribution will become difficult if many [ conversely / too ]. 

It is desirable to use the solid polymer electrolyte constituent of this invention also as a binder of an 
active material and a conductive particle in the above-mentioned case. 

As an anode ingredient, the occlusion of a metal lithium or a lithium, the alloy which can be emitted, 

oxide, and a carbon ingredient can be used. 

[0039] 

[Example] 



This invention is not limited by these, although an example and the example of a comparison are 
given to below and this invention is more concretely explained to it. All of the used solvent, a 
monomer, etc. used what performed degassing dehydration processing. All actuation in the example 
of a comparison and an example was performed on condition that anhydrous among inert gas. In 
addition, the section in an example and the example of a comparison and % are weight criteria as 
long as there is no notice. 
[0040] 

(1) Polymer presentation 

500MHz of polymer presentations of a polyether polymer was measured using H-NMR and 

C13-NMR. 

[0041] 

(2) Moisture content 

The moisture content of a polyether polymer measured the moisture in the toluene solution of this 
polymer with the curl Fischer water measurement vessel, and after subtracting as a blank the water 
measurement value of the solvent toluene used for the dissolution, it computed the moisture value 
in a polymer by having converted it by the concentration of a toluene solution. 
[0042] 

(3) Weight average molecular weight (Mw) and molecular weight distribution (Mw/Mn) 

Mw and Mw/Mn were measured according to the following conditions using gel permeation 

chromatography (GPC). 

Equipment GPC system by TOSOH CORP. 

Column: Gby TOSOH CORP.7000 HHR+GMHHR-H 

Solvent: DMF (lithium star s picture 5 mmol/L) 

The rate of flow: 1 ml/min Column temperature: 40 degrees C 

Molecular-weight reference material: Standard polystyrene by the polymer laboratory company 
[0043] 

(4) Barrel ** 

At the time of film extrusion molding, the pressure at the time of barrel passage of a molding 
material (barrel pressure) was measured using the manometer (product made from Dynisco) installed 
in the barrel section of 15mm this side from the die tip. When changing a pressure, it considered as 
the average of the pressure field to change. Unit MPa. 
[0044] 

(5) Film reinforcement 

The polyether polymer 100 section and the bis-trifluoromethylsulfonyl imide lithium 22 section were 
kneaded with the Brabender kneading machine, the No. 3 dumbbell test piece which is the thickness 
of 2mm was created according to JIS K6251 using this, and tensile strength was measured and 
evaluated. 
[0045] 

(6) Film adhesiveness 

The following approaches estimated the adhesiveness of a film by examining the detachability of the 
sample from a polypropylene (it may be hereafter described as PP) film. The constituent for 
cathodes (the polyether polymer 1 00 section, the cobalt acid lithium 330 section, 
bis-trifluoromethylsulfonyl imide lithium 21 section, KETCHIEN black 14 section) kneaded with the 
Brabender kneading machine was inserted between PP films of two sheets, and press processing 
was carried out by 5MPa for 100 degrees C and 2 minutes. After piercing this with a width of face of 
1 inch in the shape of a strip of paper, a part of PP film of one side was removed, the edge of both 
which were removed was set to the tension tester, and the peel strength from PP film of the 
constituent film for positive electrodes was measured in 23 degrees C with 500mm speed of testing 
for /. 
[0046] 

(7) Ionic conductivity 

Measurement of ionic conductivity carried out press working of sheet metal of the constituent which 
scoured the bis-trifluoromethylsulfonyl imide lithium 20 section with the Brabender kneading 



machine in the polyether polymer 100 section to the sheet with a thickness of 2mm, sandwiched the 
sheet which carried out the vacuum drying for 72 hours and which was obtained by the temperature 
of 30 degrees C t and 1 or less mmHg of pressures with the platinum electrode, and computed it by 
the complex impedance method using electrical-potential-difference 0.5V and the alternating 
current anodizing process of 5Hz - 13MHz of frequency ranges. 
[0047] 

(8) The cycle property of a cell 

the polyether polymer 3000 section — a bis-^rifluoromethylsulfonyl imide lithium — the mol of an 
electrolyte salt — the mol of the oxygen atom of a number / polyether polymer — the ratio of a 
number is set to 0.05 — as — adding — photoinitiator cross linking reagent benzyl dimethyl ketal — 
the three sections — in addition, it often mixed and the constituent for solid polymer electrolytes 
was obtained. This constituent was supplied to the 2 shaft extruder, and it extruded at the screw 
temperature of 80 degrees C, rotational frequency 150rpm, and the die temperature of 155 degrees 
C. The extruded film was continuously stuck on the polypropylene (PP) film, and the bridge was 
constructed by UV irradiation. The cell was assembled by putting the cathodic film obtained in each 
example and the example of a comparison in the giant-molecule solid electrolyte film with an 
average thickness of 50 micrometers obtained by exfoliating in the solid polymer electrolyte thin film 
on PP film, and making it rival by the lithium metallic foil. The charge-and-discharge property of the 
cell of 20mmx20mm magnitude was investigated. 

The constant-current charge test which charges by 0.2mA to 4.2V, and discharges by 0.2mA to 2.7V 
was performed. The rate (percentage) of 10 cycle eye and 50 cycle eye discharge capacity when 
making discharge capacity of 3 cycle eye into 100% was investigated. There are so few decreases of 
discharge capacity that this value is large, and it is a good result. 
[0048] 

The example 1 (manufacture of a molding material A) of reference 
The autoclave with an agitator was dried, the nitrogen purge was carried out and the 
triisobutylaluminum 65.1 section, the toluene 217.9 section, and the diethylether 121.6 section were 
taught It added with constant speed, having applied the phosphoric-acid 11.26 section for 10 
minutes, having set the internal temperature as 30 degrees C, and stirring it. The triethylamine 4.97 
section was added to this, the aging reaction was carried out at 60 degrees C for 2 hours, and the 
catalyst solution was obtained. 
[0049] 

The autoclave with an agitator was dried, the nitrogen purge was carried out and the n-hexane 1514 
section and the catalyst solution 63.3 above-mentioned section were taught, while setting an 
internal temperature as 30 degrees C and stirring it — ethylene oxide — the 7.4 sections — in 
addition, it reacts — making — subsequently — the same weight mixing monomer of ethylene oxide 
and propylene oxide — the 14.7 sections — in addition, it was made to react and seed was formed 
[0050] 

The internal temperature was set as 60 degrees C, and the mixed solution which turns into the 
polymerization reaction mixture in which seed was formed from the ethylene oxide 439.6 section 
(92-mol %), the propylene oxide 50.4 section (eight-mol %), and the n-hexane 427.4 section was 
continuously added at uniform velocity over 5 hours. The reaction was continued after addition 
termination for 2 hours. Polymerization conversion was 98%. Addition stirring of 5% of the toluene 
solution 42.4 section of a 4 and 4'-thio screw (6-tert-butyl-3-methyl phenol) was carried out as an 
antioxidant at the obtained slurry. Then, the 0.4 sections of distilled water were added in the slurry 
stirred for moisture adjustment. After filtering polymer crumb, the vacuum drying was carried out at 
40 degrees C, and the fine-particles-like polymer was obtained. 
[0051] 

Thus, the presentation (content of each monomeric unit) of the obtained polyether polymer A was 
ethylene oxide unit (EO) 91.5-mol % and propylene oxide unit (PO) 8.5-mol %. Moreover, Mw of this 
polymer was [ 10.2 and the moisture of 350,000 and Mw/Mn ] 650 ppm. 
[0052] 

The example 2 (manufacture of molding material B~E) of reference 



Except having replaced the distilled water addition with the 0.8 sections, the 1.5 sections, the 0.1 
sections, and the 2.7 sections, respectively, it was operated like the example 1 and the molding 
materials B, C, D, and E with which a moisture content consists of the polyether polymer which are 
1,550 ppm, 3,000 ppm, 200 ppm, and 5,500 ppm, respectively were obtained. The ethylene oxide 
monomer (EO) unit quantity, Mw, and Mw/Mn of each polyether polymer were shown in Table 1 
[0053] 

The example 3 (manufacture of a molding material F) of reference 

At the time of catalyst preparation, the phosphoric-acid addition was operated like the example 1 of 
reference except having replaced the 14.5 sections and a triethylamine addition with the 3.31 
sections, and having replaced the distilled water addition with the 0.1 sections, and the molding 
material F which consists of the polyether polymer whose moisture content is 200 ppm was 
obtained. The ethylene oxide monomer (EO) unit quantity of a polyether polymer, Mw, and Mw/Mn 
were shown in Table 1. 
[0054] 
Example 1 

The bis-trifluoromethylsulfonyl imide lithium 22 section was mixed to the molding material A of the 
100 sections, and the constituent for solid polymer electrolytes was obtained. This constituent was 
supplied to the twin screw extruder, the cobalt acid lithium 330 section and the KETCHIEN black 13 
section were supplied from the middle of a barrel, and it extruded at the screw temperature of 80 
degrees C, rotational frequency 150rpm, and the die temperature of 155 degrees C. The extruded 
film was continuously put and rolled round with a polypropylene film and aluminum foil on the roll. 
Barrel ** in an extruder was measured by the above-mentioned approach, and it evaluated as an 
index of extrusion-molding workability. 

Moreover, the above-mentioned approach estimated the mechanical strength of a film, adhesiveness 
(mold-release characteristic from a polypropylene film), ionic conductivity, and the cycle property of 
a cell. A result is described in Table 1. 
[0055] 

An example 2, an example 3 

Except having replaced with the molding material A and having used the molding material B and the 
molding material C, respectively, like the example 1, extrusion molding of the film for cathodes was 
carried out, and it was evaluated. The result was indicated to Table 1. 
[0056] 

The example 1 of a comparison, the example 2 of a comparison, the example 4 of a comparison 
Except having replaced with the molding material A and having used molding materials D, E, and F, 
respectively, like the example 1, extrusion molding of the cathodic film was carried out, and it was 
evaluated. The result was indicated to Table 1. 
[0057] 

The example 3 of a comparison 

Using the polyether polymer which replaced with the polyether polymer used for the molding 
material A in the example 1 of reference, and was used for the molding material D of the example 2 
of reference, like the example 1, extrusion molding of the cathodic film was carried out, and it was 
evaluated except having supplied the tetraethylene glycol wood ether 20 section to the extruder 
inlet port. The result was indicated to Table 1. 
[0058] 
[Table 1] 
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[0059] 



If the molding materials A t B, and C of this invention are used as shown in Table 1, barrel ** of the 
extruder at the time of extrusion molding becomes low, and can extrude a thin film efficiently. 
Moreover, a mechanical strength is high and the film obtained has small adhesiveness. The cell by 
which the flume gap which uses this film for the cathode of a lithium-polymer battery was also 
excellent in the cycle property is given (examples 1-3). 

It is difficult for the example 1 of a comparison and the example 4 of a comparison using the molding 
material D which consists of the polyether polymer whose moisture content is 200 ppm on the other 
hand, and a molding material F to have the too high barrel pressure of an extruder, and to fabricate 
a film stably, or the mechanical strength of a film falls. Moreover, in the example 2 of a comparison 
using the molding material E which consists of the polyether polymer whose moisture content is 
5,500 ppm, the tensile strength of a film was weak, and when the obtained film was used for the 
cathode of a lithium-polymer battery, it was inferior to the cycle property. Moreover, in the example 
3 of a comparison which used tetraethylene glycol wood ether for the polyether polymer whose 
moisture content is 200 ppm as a plasticizer at the time of kneading, not only the fall of the resin 
pressure force is not enough, but the tensile strength of a film fell, and since adhesiveness was also 
strong, handling was difficult. 
[0060] 

[Effect of the Invention] 

In case the molding material of this invention is fabricated to a solid polymer electrolyte Plastic 
solid, it excels in fabrication nature, and the acquired solid polymer electrolyte Plastic solid is 
excellent in a mechanical strength and a mold-release characteristic, even if ionic conductivity is 
high and thin. Moreover, high power and repeat charge and discharge are possible for the cell which 
has said solid polymer electrolyte Plastic solid, and changes. 



[Translation done.] 



